Relationships between ultrastructural scrapie pathology and patterns of abnormal prion protein accumulation.
On immunohistochemical examination several morphological types of disease-specific prion protein (PrP(d)) accumulation are recognised in the brain of sheep suffering from scrapie. The present study examined the relationship between the type of PrP(d) deposits seen by light microscopy and ultrastructural changes in the olivary nuclei and the dorsal motor nucleus of the vagus (DMNV) in naturally infected sheep with clinical scrapie. The nature and magnitude of sub-cellular morphological changes found in the olivary nuclei differed from the patterns of degeneration previously described in the DMNV. In the olivary nuclei, lamellar bodies in the neuronal perikaryon were found to correlate with marked intraneuronal PrP(d) accumulation. Bizarre, coated, spiral invaginations of the plasmalemma were only found in A(136) homozygous sheep in this nucleus, where few coated pits were usually observed. Neuropil vacuolation in the olivary nuclei was mild and correlated with sparse extracellular PrP(d) deposition. In the DMNV, the magnitude of extracellular immunolabelling in the neuropil was prominent. These extracellular PrP(d )aggregates coincided with intense neuropil vacuolation, increased numbers of coated pits, and with the presence of pre-amyloid changes and infrequent short fibrils in the extracellular space. Scrapie-infected neurons in the two neuroanatomic sites examined, therefore, appear to process and respond to the presence of PrP(d) differently. We hypothesise that vacuolation, coated pits and spiral invaginations of the plasmalemma may be responses to extracellular PrP(d) molecules, and that lamellar bodies are changes associated with the high levels of intraneuronal PrP(d).